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Bactériologie and microscopic examination of the

blood has given no constant results. Nevertheless the
injection of a few drops of blood invariably causes death
in two or three days. Indeed, the mere insertion of a
needle into the blood suffices to carry over sufficient virus
to cause death. Fatal infection by way of the stomach
follows the mixing of a few drops of blood with the
food, and the clearest serum is as infectious as the
whole blood. By inoculating a series of animals, one
from another, Centanni shows that it does not concern
a toxin or enzyme, but a viable virus capable of endless
reproduction. He further found that the infectious
agent passes through Berkefeld and Chamberland (F)
filters in virulent form. Maggiora and Valenti find
that the Chamberland filter  under a pressure of l1/^
atmospheres holds back the infectious agent.

Lode and Gruber made the observation, confirming
it by frequent repetition, that the specific cause, what¬
ever its nature may be, passes through Berkefeld and
Chamberland filters. Successive inoculation through a
series of animals convinced them also that the cause is
one capable of multiplication. Hence the disease is the
result of the infection. In a subsequent article Lode
states that the filtrates of Chamberland (kind of cyl¬
inder not stated) and Hauser filters were not definitely
infectious and that the Pukall filter gave uncertain
results. Berkefeld filtrates, however, were always as
virulent as the unfiltered material.

As stated, culture experiments have not been success¬
ful. Various methods have been employed, including
Nocard and Eoux's intra-abdominal collodion sacs ( Cen¬
tanni).

Spontaneous infection of eggs does not seem to occur.
The feces are probably not infectious in the most acute
cases, but may be so in the subacute. Maggiora and
Valenti declare that the secretions of the nose and phar¬
ynx are very virulent in the diphtheroid form of the
disease. The exact manner in which spontaneous infec¬
tion takes place is not clear, but Centanni is inclined
to exclude air, dust and insects from the list of possible
modes of infection.

While many birds are susceptible to the disease, rab¬
bits and dogs appear to be immune. Young pigeons de¬
velop a peculiar labyrinthine vertigo, the semi-circular
canals showing inflammatory changes, tending to sclero¬
sis, and designated by Centanni as semicirculitis spe¬
cifica.

Centanni found that the virus resists the temperature
of the incubator (37.5), but heating to 60 C. for one
hour destroys the infectiousness of virulent blood. Dry¬
ing also destroys the virulence, but in tubes closed by
melting the ends blood may remain virulent for a long
time. The usual disinfectants destroy the virus quickly.

Lode states that decomposition and the admixture of
various organisms destroy the virus with marked
promptness, but it may remain active for twenty to
thirty-three days in the unopened bodies of dead chick¬
ens, and dried material from the liyer, spleen and brain
remains virulent for about four weeks. Sterile filtrates
remain active for several days. He finds that heating to
80 C. for thirty minutes destroys the virulence, but that
strong sunlight playing directly on the dried infectious

material did not render .it harmless. Successful efforts
to obtain immunity have not been made as yet.

The disease that Maggiora and Valenti had occasion to
study corresponded closely to the clinical and anatomical
descriptions by Perroncito and Rivolta of the disease
named by them exudative typhus, which name Maggiora
and Valenti believe ought to be retained. They show
that dilutions of the blood up to 1 to 500,000 cause
death in doses of 4 c.c. injected intraperitoneally. In
the case of filtrates of blood emulsions 4 c.c. of a dilution
of 1 to 160 represented the smallest fatal dose. Blood
and exudates removed immediately after death or during
the last moments of life remained virulent for forty-five
days preserved in Pasteur pipettes in the dark. The
meat of diseased fowls is probably not dangerous for
man, but Maggiora and Valenti assume a conservative
attitude in regard to this part. The virus in the epi¬
demic studied by Maggiora and Valenti is, therefore,
similar in most respects to that studied by Centanni,
but the latter proved pathogenic for ducks and pigeons
(Tauben), whereas the former proved harmless for these
animals.

Albert l)ub©isie has observed a similar disease quite
as fatal in Belgium, the infection being introduced
with chickens imported from Italy. Filtrates of emul¬
sions of the liver passed through Chamberland bougies
proved virulent in a high degree.

Maggiora and Valenti17 describe recently an infectious
disease of birds (Turdus merles) caused by a microbe
that passes Berkefeld filters.

7. Rinderpest.—Nicolle and Adile Bey18 show that
the virus of cattle pest ("peste bovine," "Rinderpest")
sometimes passes through filters that are ordinarily con¬
sidered bacteria-proof and sometimes not. This disease
is caused by an as yet unknown virus, unknown either
because invisible or incultivable, or both, by means of
our present methods. Its variable behavior in regard to
filtration is explained in part by the kind of filter used.
Berkefeld filters are more permeable than the Chamber-
land filters, and of the latter the cylinder F is more

porous than cylinder B. Again, the character of the
fluid containing the virus plays a part. Thus a serous
fluid appears to hinder the passage of the virus (shown
by Nocard and Roux to be true also in the case of peri-
pneumonia) and dilution of such fluid appears to reduce
so materially the virulence of the virus as to explain the
harmlessness of resulting filtrates. For control of the
results of filtration of unknown virus and their signifi¬
cance these authors recommend the use of hydrant water,
which they say commonly contains vibrios that have the
power of passing through many filters. There are cer¬
tain facts that indicate that the virus of bovine pest
may occur within leucocytes: The blood of infected
animals is the most virulent of all fluids in their bodies,
and Kolle has shown that the virus is carried down by
centrifugalization of both laked and unlaked blood. In
blood laked by means of distilled water the leucocytes
are regarded as the only elements that escape destruc¬
tion. The absence of local lesions at the site of injec¬
tion is also in harmony with the idea that the virus is
intraleucocytic. And if the virus is contained within
leucocytes it is easy to understand why it does not pass
through filters freely and regularly.

8. Sheep Pox.—Borrel19 finds that the virus of clave-
lée, a pustular disease of sheep not unlike smallpox, and

16. Compt. rend. de Soc. de Biol., 1902, liv, 1162-1163.
17. Mem. de R. Accad. in Modena, 1902, iv.
18. Ann. de l'Inst. Pasteur, 1902, xv, 57.
19. Compt. rend. de Soc. de Biol., 1902, liv, 59-61.
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characterized by lesions of the skin, passes through
Berkefeld filters, the filtrate being sterile when inoculat¬
ed in broth, but virulent to sheep. He found, further,
that the virus passes through bougie F4 and F5 of the
Chamberland filter, but not through bougie F. Borrel
regards the inclusions described by Bosc within cells in
the cutaneous pustules and in cellular foci in internal
organs in clavelée as leucocytes, and he holds, further,
that the filterability of the virus is not in accord with the
protozoan theory of this eruptive disease. The fact that
the virus passes through filters can not, however, be re¬

garded as conclusive proof that the inclusions are not
protozoan in character, because it is possible that spore
forms may be so minute as to be filterable.

Borrel20 further points out that water vibrios some¬

times pass through filters, especially when the process
of filtration is prolonged. Some of these organisms are
so minute as to reach the limits of the visible. He also
points out that it may take several days at the room tem¬
perature before the filtrates are rendered turbid by these
water organisms, subcultures in bouillon remaining
sterile. Borrel notes further that protozoön, Micro¬
monas mesnili, once passed a Chamberland filter.

9. "Mosaic Disease" of Tobacco.—Beijerinck21 has
studied the virus of an economically important disease
of the tobacco plant ("Mosaik s. Fleckenkrankheit"),
marked by decolorization and necrosis of the leaves. This
disease is contagious, and is caused by an interesting,
filterable virus that can not be seen or cultivated in the
usual way. It remains virulent for six months after
heating to 70 C. According to Ivanowski,22 diseased
leaves remain infectious after conservation for several
months in 95 per cent, alcohol. In discussing the ques¬
tion whether this virus is corpuscular or dissolved
("contagium vivum fluidum"), Beijerinck seems to con¬
clude that it is dissolved and fluid because when infec¬
tious material is deposited on the surface of agar, dif¬
fusion of the virus evidently takes place without visible
change of the agar, the part below the surface becoming
infectious, but without any change in the color of the
medium or its refraction of light. It is open to question
whether this diffusibility of the virus can be regarded as
evidence of its being fluid. A minute organism might be
able to penetrate into the depths of the agar. When the
virus is inserted in the ground in the vicinity of tobacco
plants the disease soon makes its appearance in them.

Evidently there is room for further investigation into
the nature of this virus.

10. South African "Horse Sickness."—Macfad¬
yean23 found that mixtures of virulent material
from horses suffering from "horse sickness" (a
disease killing the majority of the horses re¬

cently imported into certain districts of South
Africa), filtered through Berkefeld and even Chamber-
land  filters, proved fully virulent and infectious. Ac¬
cording to Eoux, Macfadyean is the only one to report
successful filtration of "invisible" virus through the
Chamberland bougie B. Nocard24 found that the dilu¬
tions of the blood remain virulent after passing through
Berkefeld filters, but not after going through the Cham¬
berland F. Macfadyean draws the conclusion that the
microbe of "horse sickness" is smaller than those of peri-
pneumonia and of foot and mouth disease, which do not
pass through Chamberland B.

20. Ibid., 61-63.
21. Centralbl. f. Bakt., 1899. Abt. ii, v, 27-33.
22. Ibid., p. 250.
23. Jour. Comp. Path. and Therap., 1900, xiii.
24. Quoted by Roux, Bulletin de l'Inst. Pasteur, 1903, i, 7-12

and 49-56.

11. Epithelioma Contagiosum.—Marx and Stickler25
investigated the etiology of the so-called "epithelioma
contagiosum" of chickens and other fowls. They show
that the disease is readily inoculable, and that the virus
passes through Berkefeld filters, but not through porce¬
lain filters (Chamberland F). The virus proved to
be resistant to drying and exposure to full daylight for
several weeks and to a temperature of —12 C. for five
weeks. It also withstood heating to 60 C. for three hours,
and to 100 C. for one hour if dried and enclosed in
vacuum tubes. It may be preserved in glycerin, but 2
per cent, carbolic acid destroys its power. Immunity is
produced by a single, well-marked attack. The virus of
the diseases in pigeons (Taubenpocken) is translatable
to chickens, but it can not be successfully transferred
from chickens to pigeons. In connection with this sub¬
ject reference may be made to the interesting and im¬
portant work of Leo Loeb and of Herzog on transplant-
able malignant tumors of sarcomatous nature in white
rats. In a recent article26 Loeb describes a number of
experiments on material from these tumors, and in
connection with the matter now under discussion it is
especially interesting to note that all of his experiments,
like those of Herzog, with filtrates of suspensions from
tumors passed through Berkefeld filters, gave negative re¬

sults. In no case did injections of such material cause
the development of tumors.

Summary of Filtration Experiments.—From the re¬
sults of filtration experiments certain infectious diseases
of unknown etiology may be separated into two broad
groups : (a) those caused by filterable virus, namely,
foot and mouth disease, peripneumonia, rinderpest,
sheep-pox, chicken typhus, horse sickness, epithelioma
contagiosum of fowls, and yellow fever; and (6) those
caused by non-filterable virus, namely, hydrophobia
( ?), vaccinia and smallpox.

Of the filterable viruses only that of peripneumonia
has been cultivated; the presence of the others has been
evident only by the pathogenic action of the fluids used.

This enumeration shows that the application of filtra¬
tion to the study of transmissible diseases combined with
experiments on susceptible animals or human beings, has
given the investigator most valuable information that
in some cases, no doubt, has spared him many fruitless
tasks. The demonstration that the causes of yellow
fever, of foot and mouth disease, etc., exist in virulent
form in bacteriologically sterile filtrates, so far as dem¬
onstrable at the present time, would seem to show that
it does not concern elements that can be studied with
much hope of success by ordinary microscopic and bac¬
tériologie methods. Thus the claims that yellow fever,
for instance, is caused by B. icteroides are bereft of all
support.

INTERPRETATION OF FILTRATION EXPERIMENTS.
We are hardly in position to affirm that size is the

only factor that determines filterability or non-filtera-
bility of a virus. Attention has been called to the varia¬
ble behavior of the virus of bovine pest in the filtration
experiments of Nicolle and Adile-Bey. Here the kind
of filter, the thickness of the wall, and the character of
the fluid were found to play an important part. It was
pointed out, too, that an intraleucocytic position of the
virus would explain the failure to pass through some
filters. Then, again, of late have been described visible
bacteria that pass through filters such as the Berkefeld
and Chamberland, filters originally regarded as im-

25. Deut. Med. Wochenschr., 1902, xxviii, 892-895.
26. Virchow's Archiv, 1903, clxxii, 345-368.
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pervious to visible bacteria. Whether this permeability
depends on special peculiarities of the organisms in
question, such as mobility, elasticity and compressibility,
or on special peculiarities of the filters used, has not
been determined. In connection with certain experi¬
ments in filtering fluids rich in saprophytic organisms,
von Esmarch encountered a minute spirillum (Spirillum
parvum) that readily passes through Berkefeld, Pukall
and Reiche! filters, as well as Chamberland cylinders
(F. control] ée). This avirulent organism measures 1 to
3 mikrons in length, and from 0.1 to 0.3 mikron in
breadth, closely approaching B. influenzœ in size. It
is actively motile. I have already referred to the fact
that Borrel also met with water vibrios that readily
passed certain filters.

William B. Wherry27 corroborates the findings of
Theobald Smith in 1899 that a small, active bacillus
causing pneumonia in guinea-pigs passes through Berke¬
feld filter No. 5. This bacillus is 0.5 mikron wide and
about 0.7 mikron long. It did not pass through the
larger Berkefeld No. 8, nor Chamberland bougie F.
Both this organism and B. coli communis grow through
filters quite rapidly. Hence a virus passing through
Berkefeld filter No. 5 is not necessarily ultramicro¬
scopio.*

The influence of consistence and adaptability on the
part of cells subjected to filtration is shown well in the
following observation by Bunge (Physiological Chem¬
istry) : "The large blood corpuscles of amphibia may be
collected in the filter (that is ordinary filter paper), but
not those of mammals. This is not due to their minute¬
ness, for they are far larger under the microscope than,
for instance, the crystals of a precipitate of sulphate of
barium or oxalate of lime, which do not go through the
filter. The red corpuscles pass through the filter be¬
cause, owing to their soft and yielding consistency,
they adapt themselves to the form of filter pores."
It would be quite reasonable to infer that in¬
visible organisms passing filters are endowed with
motility.

Lode and Gruber advanced the idea that bacteria and
similar bodies are held back by porcelain and infusoria]
filters by virtue of force of attraction, rather than on
account of the smallness of the pores, whose diameter
they claim generally exceeds the size of ordinary bac¬
teria. They further suggest that the invisible bodies that
pass through in the case of the various filterable viruses
exist as semi-fluid masses, rather than as corpuscular
elements like bacteria, and they even go on to intimate
that such viruses may be in solution—Beijerinck's "con-
tagium vivum fluidum"—acting after the manner of
enzymes, yet capable of reproduction, but only to aban¬
don the idea again because of the absence of demonstra¬
ble analogies. It seems to me that the fact that prac¬
tically all known filterable viruses pass through the
Berkefeld filters, whereas many are held back by candles
of the Chamberland system, speaks against their theory
of surface attraction because Berkefeld filters, being
composed of infusorial earth, contain especially extensive
surfaces. And then, why should the force of attraction
be suspended in the case of the different materials em¬

ployed in the filtration of these unknown viruses ? After
all, the size of the pores, being now smaller and again
larger than known bacteria, and not at all of uniform

27. Jour. Med. Research, 1902, viii, 322-328.
* It follows that filtration experiments must be controlled most

carefully. L\l=o"\fflerand Frosch used as control B. florescens; Nicolle
the vibrio of chicken cholera, and Borrel certain water vibrios.
Further, that in view of the fact that bacteria may "grow through"
filters, all filtration of unknown virus must be rapid.

diameter, and the physical character of the elements
subjected to filtration would seem, for the present at
least, to offer more generally applicable explanations
of the results of filtration experiments.

And as it is not justifiable to assume that cellular life
necessarily ceases at the limits of visibility, it does not
seem to me that these experiments with filterable viruses
must needs lead to the establishment of new and strange
theories of the nature of the contagious elements. There
is a relatively far jump between the size of the smallest
visible objects and the estimated size of molecules, which
again vary greatly in respect to size, and within the
ultramicroscopic limits thus defined there may exist a
true "mundus invisibilis," some of the inhabitants of
which, endowed with metabolic and reproductive facul¬
ties, certainly may be the causes of transmissible dis¬
eases.

On the other hand, the non-filterability of certain un¬
known viruses—hydrophobia, variola, vaccinia—may be
in itself alone insufficient reason for regarding the par¬
ticular organisms in question as large enough to be
visible. Attention has been given to the possibility that
in the case of rinderpest the unseen virus at times may
be non-filterable because surrounded by cellular proto¬
plasm. In the case of variola and vaccinia Park's ex¬
periments with crushed material indicate, however, that
other reasons must be sought for their non-filterability
than intracellular position. The facts that Pukall filters
hold back or destroy certain complements in serum

(Ehrlich and Morgenroth and others), and that many
serums with difficulty are filterable when undiluted, in¬
dicate that in filtration factors are at work that we now
understand but poorly. The filtration of colloidal solu¬
tions merits further study, and the entire technic of min¬
eral filtration should be exhaustively investigated.

ULTRAMICROSCOPIO SAPROPHTTIC ORGANISMS.
The probable existence of ultramicroscopic infectious

agents has turned the attention to the question whether
ultramicroscopic saprophytic forms might not exist also.
As pointed out by Lode and Gruber and by von Es-
march,28 it is rather remarkable that such forms have
not been encountered as yet in view of the large amount
of work done with various forms of bacterium-proof
filters. Von Esmarch's experiments in this line con¬
sisted in the filtration of various mixtures, rich in bac¬
teria of all kinds, like ditch water, vegetable infusions,
decomposing urine, sputum, parts of cadavers, fecal
matter, etc. The clear filtrates thus obtained were used
for culture experiments on a large assortment of nutri¬
tive solutions kept under aerobic, as well as anaerobic
conditions. But his efforts in this way to demonstrate the
presence of ultramicroscopic forms all failed. All his
mixtures, even after months of observation, remained
either clear, or if turbidity or sediments formed, sub¬
cultures yielded no indication that this was due to living
organisms capable of proliferation. This apparent fail¬
ure he would attribute to our ignorance of the condi¬
tions essential for the life and multiplication of ultra¬
microscopic or invisible organisms, the actual existence
of which he would not deny on the strength of these
experiments. In this connection it is interesting to
note that virulent filtrates of infectious materials de¬
rived from diseases just considered (except peripneu¬
monia) have not shown any macroscopic or microscopic
sign of the presence of living organisms so far as that
is determinable by present methods. In our laboratory
at Bush Medical College Dr. Friedman repeated some of

28. Centralbl. f. Bakt., 1902, xxxii, 561-569.
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the experiments made by Esmarch, obtaining only nega¬
tive results. Whether virulent filtrates contain particles
of ultramicroscopic size whose presence may be rendered
evident by means of physical methods, such as that
described by Siedentopf and Zsigmondy,29 has not been
determined as yet. By this method an intense oblique il¬
lumination falls on a small field under certain conditions
so that ultramicroscopic particles refract light enough
into the objective to produce images, or rather luminous
points. The authors succeeded in this way to render
visible minute particles of gold incorporated in glass
that with the highest magnification of a Zeiss micro¬
scope appeared perfectly homogeneous when illuminated
in the ordinary way. Mouton30 has suggested the use
of the apparatus in bacteriology. (The use of the
method in studying pathogenic agents too small to be
seen is spoken of also in an editorial in The Journal,
July 11,1903, p. 104.)

CONCLUSIONS.

1. Clinical and experimental observations furnish
strong evidence, and in some cases absolute proof, that
certain transmissible human and animal diseases of un¬

known etiology are not toxic, but infectious, that is,
caused by living organisms, capable of proliferation and
metabolic activities.

2. In the case of the human diseases of this group,
knowledge is farthest advanced in regard to those that
are communicable to animals—hydrophobia, vaccinia
and smallpox—and experiments on human beings have
shown that the cause of yellow fever occurs in the blood,
passes through Berkefeld filters, the filtrate being bac-
teriologically sterile, according to present methods, and
that infection occurs through the medium of mosquitoes
(Stegomyia fasciata). The etiology of the other strict¬
ly human diseases—syphilis, measles, scarlet fever,
chicken-pox, typhus fever—remains unknown.

3. Certain morphologic elements in the lesions of
vaccinia and smallpox are regarded by some investigat¬
ors of the highest standing as representing stages in the
developmental cycles of protozoa. The causative agents
of these diseases do not pass through bacteria-proof
filters.

4. The virus of many transmissible animal diseases
(foot and mouth disease, peripneumonia, rinderpest,
sheep-pox, chicken typhus, horse sickness, epithelioma
contagiosum of fowls) passes through various filters
ordinarily regarded as impermeable to the smallest
known bacteria, the filtrates being virulent, though giv¬
ing no sign of containing visible corpuscular elements.

5. Whether these invisible, and except in peripneu¬
monia, uncultivable viruses are all ultramicroscopic in
size, or invisible also for other reasons has not been
settled definitely, but there is much in favor of the view
that they are ultramicroscopic in size.

6. Further progress in this field may be expected from
the application of methods recently introduced by
physicists in order to furnish ocular demonstration of
the existence of particles too small to be seen directly.

29. Annalen der Physik, 1903, x, 1.
30. Bull. de l'Inst. Pasteur. 1903, i, 27.

Elevation of the Larynx for Relief of Neuralgia.—Naegeli
announces that he has frequently caused almost immediate
cessation of cephalalgia and facial neuralgia, as well as forms
of long-continued odontalgia, by simply elevating the larynx,
holding it well upward for sixty or seventy seconds. This
frequently requires to be repeated several times, but quite as

frequently one .single attempt will prove successful.—Med.
Times.

TRIGEMINAL NEURALGIA TREATED BY IN-
TRANEURAL INJECTIONS OF OSMIO ACID.

JOHN B. MURPHY, A.M., M.D.
CHICAGO.

June 8, 1903, Mr. A. L. C, age 76 years, retired
farmer, presented himself to me for treatment of a

long-standing facial neuralgia. He gave the following
history :

For thirteen years has suffered from neuralgic pains in right
side of face, but they were not very severe or constant until
four years ago. At that time he had a severe attack, which
he thought was caused by a diseased upper cuspid tooth on

right side. The tooth was removed about .two months after
the onset, and for the six weeks following he was relieved.
Pain then recurred and was severe and persistent. Two years
ago he had an operation performed on the right superior
maxilla, the exact nature of which he does not know. He was
free from pain for four months after the operation, but at
the end of that time it returned, and has been present, at
intervals, ever since. The pain is of severe shooting character,
beginning at right ala nasi and radiating toward cheek. He
also has some pain in the forehead, just above the right eye¬
brow, the pain radiating toward temple. General health has
been fair for a man of his years.

Previous History.—"Ague," "bilious fever," etc., years ago.
Used to smoke and drink moderately. Family history is nega¬
tive.

Examination shows an old man of rather poor nourishment;
lungs negative; heart negative; arteries sclerotic. Urinary
examination negative. Slight tenderness over supraorbital and
infraorbital divisions of fifth nerve at their foramina of exit.
No areas of byperesthesia or anesthesia and no evidences of
tumor or inflammatory processes along the course of either
nerve.

In considering the proper treatment to employ in this
case, I was at first somewhat undecided. The super¬
ficial divisions, excisions or evulsions of the affected
nerves at their foramina of exit would give the patient
only very temporary relief, lasting, in all probability,
only a few weeks or months. The excision of the nerve
trunks external to the cranial foramina would have
been a formidable operation, considering the poor phys¬
ical condition of the patient, and would, I think, have
given little better ultimate results. The recurrence
would have been longer delayed, but just as certain as
after the superficial operations. The intracranial divi¬
sion of the superior and inferior maxillary divisions
witli gutta-percha intervention to prevent re-establish¬
ment of nerve trunks (Abbe) was not applicable here,
as it was the ophthalmic division that was most affected.
The same objection would hold good with reference to
Mayo's method of periosteal denudation of the bony
margins of the foramina to secure bony occlusion of
canal. Excision of the gasserian ganglion or resection
of the sensory root within the cranium, was clearly con-
traindicated on. account of the patient's age, the sclerotic
condition of the arteries and his poor state of nutrition.
An operation which is attended by a mortality of from
10 to 20 per cent, in robust patients is not to be thought
of in a man 76 years of age, whose resistance is at a
minimum.

Something, however, had to be done, so I decided to
try the intraneural injection of osmic acid solution, as
recommended by Mr. W. H. Bennett in the London
Lancet, Nov. 4, 1899. In his paper, Bennett reports
ten cases treated by this method, with most gratifying
results in all. Eight of these cases were typical spas¬
modic tic, in one of which Meckel's ganglion had been
previously removed and the inferior division resected
at the base. In spite of these operations, the pain re-
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